Enzymes capable of hydrolyzing thiolacetic acid in two strains of Lactobacillus casei were localized by the formation of electron-opaque PbS deposits in vivo in the presence of Pb(NO3)2. By electron microscopy, the deposition of PbS appeared primarily at the plasma membrane and at the outer surface of the cell wall. 
esterase activity was caused by a cell-bound enzyme. Because of the rapid hydrolysis of anaphthyl acetate and other substrates of low permeability, these authors suggested that the enzyme responsible was most likely located at the cell surface.
To test this possibility, L. casei strains 58 and 103 (3, 4) were grown in MRS (5) broth or in a medium composed of 1.0% tryptone, 0.5%7, yeast extract, and 0 1 % glucose (TGYE). After incubation at 35 C, cells in the early stationary phase of growth were collected by centrifugation. The method used to detect esterase activity was essentially that suggested by Barrnett buffer), the treatment with lead produced electron-opaque deposits associated with large intracellular electron-dense bodies presumed to be volutin or the so-called metrachromatic granules (6; Fig. 1A, iB, 2B ). On the other hand, if the cells were subcultured several times in TGYE medium without K2HPO4, the number of these electron-dense bodies was negligible (Fig. 1C,  1 D) . Cells treated with both thiolacetate and lead nitrate exhibited electron-opaque deposits along the plasma membrane (Fig 2A, 2D) as well as along the exterior surface of the cell wall (Fig.  IE, 2D ). These deposits often appeared to be separated from one another. As suggested above, the primary difference between cells grown with or without excess of phosphate in the medium was the presence or absence, respectively, of extensive intracellular deposits.
Morichi et al. (9) 6.5 by the addition of NaOH, slight extracellular esterase activity could be observed after 17 hr, but it did not increase appreciably thereafter. It is still uncertain whether the PbS deposits on the surface of the cell wall are associated with the esterase bound at the cell surface or with some extracellular esterase released during incubation. Although Baillie et al. (1) reported that in Bacillus cereus esterase activity was associated with the plasma and mesosomal membranes, studies of other hydrolytic enzymes in gram-positive bacteria (8, 10) support the possibility that this activity in L. casei is mainly located at the cell surface. The intracellular deposits probably are not PbS but rather PbHPO4, Pb3(PO4)2, or PB5(PO4)3C1 produced by the action of polyphosphatases on metachromatic granules which are composed largely of poly-P (6). Cytochemical demonstration of various phosphatases by reactions of this type is common (11) .
